For over four decades, low frequency plasma and electromagnetic fluctuations have been observed in the solar wind (SW), making it the most completely studied case of magnetohydrodynamic turbulence in astrophysics, and the only one extensively and directly studied using in situ observations. Magnetohydrodynamic scale fluctuations in the SW are usually anisotropic with respect to the local mean magnetic field (B 0 ). In this work, we present a study of turbulent properties in the inner heliosphere (solar wind between 0.3 and 1 AU) based on modeling in situ plasma and magnetic observations collected by Helios 1 and Helios 2 spacecraft throughout a solar minimum. We present preliminary results on the evolution of the spatial structure of the magnetic self-correlation function in the inner heliosphere. In particular we focus on the evolution of the integral length scale (λ ) for magnetic fluctuations and on its anisotropy in the inertial range. As previously known from different studies, we confirm that near Earth λ > λ ⊥ (with λ and λ ⊥ representing the integral length in the parallel and perpendicular directions respect to B 0 , respectively). However, for lower distances to the Sun we found that λ < λ ⊥ . Results presented here will help us to refine models used to describe the turbulence and waves activity in the inner heliosphere.
INTRODUCTION
The presence of a large scale magnetic field (B 0 ) in a magnetohydrodynamic (MHD) system cannot be removed by a Galilean transformation, and thus it is expected that, during the dynamical evolution of an MHD turbulent system, physical quantities of the system can develop anisotropies with respect to B 0 .
There is clear evidence that the presence of a uniform 'direct current (DC)' (constant in space and time) magnetic field in a turbulent MHD system develops spectral anisotropies from isotropic initial conditions (e.g., [1, 2] ): modes with wavenumbers perpendicular to B 0 develop more readily than those parallel to it. Moreover, it is not necessary the presence of a DC field to expect such anisotropy. It has been shown that the presence of a local mean field B 0 (computed as the mean value of the magnetic field in a box of a size of the order of the integral scale λ ) is enough to develop the anisotropy [3] , with a stronger anisotropy in regions where B 0 is more intense with respect to the level of fluctuations.
Different studies of the anisotropy of magnetic fluctuations in the solar wind (SW) at 1 Astronomical Unit (AU) have been done by several authors. Magnetic fluctuations were found to be well-represented by a mixture of correlations associated with parallel and perpendicular wavenumbers (k and k ⊥ ) [4] . When separated in fast streams and slow SW, the typical magnetic selfcorrelation for slow wind (which is 'older') indicated an enhanced excitation of k ⊥ relative to k , in contrast to the results for fast SW streams (which are 'younger'). This provides direct evidence for transfer of energy during the aging of the SW turbulence. Part of the energy would be transfered from k to k ⊥ modes [5] , being the evolution time dependent on the spatial scales [6] . Recent works have shown that at 1 AU the turbulent cascade is active in both the perpendicular and parallel directions [7] , with a dominant cascade in the perpendicular direction.
In this work we present a study of the evolution of the integral length scale (λ ) for magnetic fluctuations and on its anisotropy in the inner heliosphere, analyzing magnetic observations made by the spacecraft Helios 1 and 2. The integral scale or correlation length can have any one of several familiar definitions. Here we use the length associated with a exp(−1) decay of the correlation function (see Section 4) . The correlation length is a standard measure of the energy-containing scale (coherence) in turbulence and is important in applications such as scattering of cosmic rays [8, 9] .
In Section 2 we present the correlation function and correlation length that we analyze. In Section 3 we describe the method used for the data analysis. Then, in Sections 4 and 5, we present an analysis of the evolution of the correlation length and of its anisotropy, respectively. Finally, in Section 6, we give our conclusions.
MAGNETIC SELF-CORRELATION FUNCTION
The magnetic self-correlation function is defined as
Note that b is the fluctuating field (mean value removed) and that Equation 1 is the trace of the usual two-points/two-times correlation tensor for the magnetic field, where spatial and temporal translation symmetries were assumed. For a spatial lag r, the correlation length along the direction of r, results as
The aim of the present work is to make estimations of λ for different distances from the Sun (d) and for different angles (θ ) between the direction of r and the mean field B 0 .
DATA ANALYSIS
We analyze in situ observations measured by Helios 1 and Helios 2 spacecrafts of the interplanetary magnetic field [10] and plasma properties [11, 12] . The time series we analyze correspond to observations of SW during a solar minimum from December 1974 to May 1978. They have a cadence of 40 seconds and are essentially on the ecliptic plane between 0.3 AU and 1.0 AU.
We group data into 6-hour intervals (I) obtaining in this way N subseries (or intervals B I ). Then we shift the data by 3 hours in order to maximize data utilization. Since we are interested in the stationary component of the solar wind, as a first approach to it, we exclude those intervals containing transient interplanetary coronal mass ejections (ICME's). To this extent, we only retain intervals showing T obs > 0.5 * T exp with T obs and T exp the observed and expected proton temperatures respectively [13] . Equation (1) can be ignored, and then R(r, τ) becomes a function of r alone. A computation of the correlation function taking into account the pure spatial lag, using simultaneous observations from two spacecraft located at a proper spatial separation, have been done recently by the first time [16, 17, 18] ; a good agreement with the classical techniques assuming the Taylor hypothesis, analyzing single spacecraft observations as done in this work, has been found [19] . In this fashion we employ a Blackman-Tukey technique to compute each correlation function R I in the same way as done in [20] . All R I have been normalized by observed variances in each interval I.
EVOLUTION OF λ
We define five equidistant spatial locations in the radial direction away from the Sun of length 0.1 AU between 0.3 and 1.0 AU, in order to study the evolution of magnetic fluctuations in the inner heliosphere. Then, we consider only those intervals that correspond to any given spatial station d i (i = 1 − 5) and compute conditional averages of the correlation functions R I in each interval, obtaining Table 1 shows the edges of each spatial station d i and number of temporal series studied. Figure 1 shows a typical magnetic correlation function observed in the inner heliosphere, in particular it corresponds to the mean value of R when the average of all R 
ANISOTROPY
In this section we present a study of the anisotropy of the magnetic fluctuations for the region near the Sun between 0.3 and 0.5 AU. Thus, in this context, we relabel each interval I but now according to the value of the angle θ I between B I 0 and the solar wind velocity V I s (V I s gives the direction of the spatial lag given by r in Equation 2). We select seven unequally spaced angular channels. These channels have been delimited in such a way that we get nearly equal number of intervals distributed among the channels (i.e. bins). This selection, is a consequence of the fact that in the stationary solar wind, B 0 is mostly pointing to the Parker spiral, and only in few intervals this direction is distorted. We analyzed then the variation of the correlation length with θ I . The edges of the angular channels and the number of intervals I studied in each bin are shown in Table 2 . From the correlations functions in each interval R I we again compute conditional averages, considering now only those intervals that correspond to any given channel θ j ( j = 1 − 7) obtaining R [θ j ] . We then calculate a mean magnetic correlation length λ [θ j ] = λ (θ ) in each channel in the same way as we described in Section 2.
Results are shown in Fig. 3 . It can be seen a growing tendency from low values of λ parallel to B 0 (λ ) to higher λ perpendicular to B 0 (λ ⊥ ). 
CONCLUSIONS
We have studied radially evolving properties of the spatial correlation length in a solar minimum at the inner heliosphere using the data from spacecraft Helios 1 and 2. We have quantified the increase of λ with the distance to the Sun, which resulted λ [km] ∼ 0.30 × 10 6 d[AU] + 0.22. We also analyzed the anisotropy of λ respect to the direction of the local mean field; from our sample we confirmed that λ > λ ⊥ at 1 AU, and we found that the relative importance of wavevectors is inverted going closer to the Sun, with λ < λ ⊥ for d < 0.7 AU. These results are consistent with a driving of modes with wavevectors parallel to B 0 near Sun (at d < 0.3 AU), and a progressive transfer of energy to modes with perpendicular wavevectors.
In future works we plan to extend this analysis to a full solar cycle, and to analyze the Alfvenic activity for different directions of the wavevectors.
